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ABSTRACT: According to GLOBOCAN 2018 data Colorectal cancer (CRC) represents the third most commonly
diagnosed cancer in the world and has the second-highest mortality rate. The incidence of CRC has been rising
worldwide, the majority of cases being in developing countries mostly due to the adoption of an unhealthy lifestyle.
The main driving factors behind CRC are a sedentary lifestyle, obesity, red meat consumption, alcohol, and tobacco;
however, early detection screenings and standardized treatment options have reduced CRC mortality. Better family
history and genetic testing can help those with a hereditary predisposition in taking preventative measures.
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Introduction
In 2018, colorectal cancer (CRC) accounted
for 1,026,215 and 823,303 new cancer cases in
men and women, respectively, ranking third in
incidence, situated behind breast and lung cancer
and second in mortality, after lung cancer with a
number of 880,792 in both men and women [1].
The possibility of developing CRC is around
5% and has been linked to dietary habits,
lifestyle, and phenotype. CRC has been
classified into familial (30%) and sporadic
(70%) based on the mutation origin [2].
A persistent increase in mortality and also
new cases in younger adults (below 50 years of
age) has been reported in the past few years, a
fact that can be attributed to the development of
better screening methods.
Dietary habits and lifestyle can induce
intestinal inflammation and alterations in the
intestinal microflora facilitating polyp growth
based on an immune response, in time these
polyps can turn cancerous. Hyper-proliferation
and finally carcinogenesis can develop by
spontaneous or hereditary mutations in tumoursuppressor genes and oncogenes, thus lifestyle
changes, genetic testing, and early cancer
screening are essential in CRC prevention.
Taking into account all nations and ages,
males present a higher incidence than females,
about 1.5 times higher [2].

84

The gender variation among older adults has
shifted in recent years mirroring that seen in
young adults, also regarding sex women seem to
be prone to CRC affecting the ascending colon,
while men tend to present more with proximal
and rectal CRC. The right-sided localization of
CRC is more aggressive than the left-sided
localization [4].
Taking into account age, it is shown that
older adults (over 65 years of age) have a higher
probability of being diagnosed with CRC than
adults between 50-64 years of age,75% higher,
and also higher than young adults (25-49 years
old) around 30% higher [3].
A significant risk factor for colorectal
neoplasia is represented by a family history of
CRC. In about 20% of cases with adenomatous
polyps or CRC, a family background of these
neoplasms has been found, and in about 55% of
cases with CRC hereditary genetic alterations
have been recognized [5].
Familial Adenomatous Polyposis (FAP) is
represented by many precancerous polyps,
hundreds or thousands, with colon and rectum
localization. FAP is an uncommon, autosomal
dominant disease, typically connected with the
development of colorectal polyps. This disease
has an incidence of 1:8000 and represents under
1% of all colorectal cancers [6].
Adenomatous polyps typically develop in the
first or second decade of life, and, whenever left
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untreated, it can progress to CRC. Also, other
extracolonic neoplasia has a higher rate of
incidence in FAP [7,8].
The association between obesity and CRC is
highly debated as the prevalence of obesity
continues to rise. The accepted measure of
obesity is the body mass index (a person’s
weight expressed in kilograms, divided by the
square of height expressed in meters). A high
BMI can indicate obesity but there are cases in
which it is not relevant (ascites, large tumours)
[9,10].
Tobacco smoking has been correlated with a
high risk of developing adenomas and
hyperplastic polyps and in 2009 the International
Agency for the Research of Cancer stated that
tobacco smoking is a risk factor for CRC.
Smoking, correlated also to lung cancer, the
number one cancer in mortality worldwide, is
the number one preventable cancer risk factor
[11].

Material and Methods
The study conducted was both a retrospective
and prospective study. We included 132 patients
in our study who were referred to the
“Renasterea” Private Clinic and the Department
of Internal Medicine of the Emergency County
Hospital Craiova between 2015 and 2020. All
patients gave a written informed consent prior to
being included in the study and were informed

of the procedures of the study, and of the fact
that they could at any point, withdraw their
consent. The protocol of the study was designed
according to the ethical guidelines of the
Declaration of Helsinki and was approved by the
Ethics Committee of the University of Medicine
and Pharmacy of Craiova.
After clinical evaluation, all patients
underwent colonoscopy, followed by biopsies. A
histopathological exam was performed for all
biopsies. The BMI was evaluated using the
standardized formula of calculus. All patients
received a questionnaire where risk and
hereditary factors were evaluated. All data
obtained was stored in Microsoft Excel files
(Microsoft Corp., Redmond, WA, USA®) and
was statistically analysed in order to investigate
the relationship between the onset of colorectal
cancer and the risk factors identified (obesity,
cigarette smoking, family history). Numerical
data were reported as mean±standard deviation
of the values. The graphical representation and
calculation of the regression coefficients were
performed with Excel, Pivot tables using the
controls, functions, statistics, chart, and data
analysis module.

Results
The contribution of each risk factor to the
overall estimation of CRC risk is described in
detail below and summarized in Table 1.

Table 1. Obesity, smoking, and family history in patients with colorectal cancer.

Risk Factor
BMI

Smoking

Family History

Overall
Male, CRC
Female, CRC
Overall
Male, CRC
Female, CRC
Overall
Male, CRC
Female, CRC

Relative risk

Confidence interval

P-value for chi-square test

1.5111
2.5879
1.9231
2.0000
2.0625
1.8750
3.6391
4.5000
1.9216

1.1299 to 2.0210
1.6743 to 4.0002
1.0016 to 3.6923
1.3056 to 3.0637
1.2313 to 3.4549
0.8796 to 3.9967
1.0388 to 12.7489
1.0024 to 20.2017
0.1799 to 20.5201

0.00444
0.00001
0.0407
0.0014
0.0060
0.1036
0.0434
0.0496
0.5888

Obesity
The correlation between CRC risk and
obesity was studied using data from
132 colorectal cancer cases. Among the male
patients, 48 had a higher BMI than 24.99 (range
25-45), in female patients 20 had a higher BMI
(range 25-35) (Figure 1).
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The association between obesity and CRC in
our male patients (Relative risk=2.5879,
95% CI=1.6743 to 4.0002) was stronger than the
association for female patients (Relative
risk=1.9231,95% CI=1.0016 to 3.6923). The RR
is significant (RR=1.5111,95% CI: 1.1299 to
2.0210), and the heterogeneity also (P, 0.00444).
These results show there is a positive association
between obesity and CRC risk.
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Tobacco (Cigarette Smoking)
In total, 48 patients smoke or smoked prior to
the diagnosis, 62.5% were men. Our analytic
sample included 72% never, 70 % former, and
29% current smokers (Figure 2).
When compared with never smoking,
significant associations between smoking
(former or current) and never smoked
(RR=2; 95% CI=1.3056 to 3.0637) were found.
Also, it was shown that male smokers have a
higher risk than female smokers.
Figure 1. Obesity among colorectal patients and
control group.

SMOKING

15

Colorectal Cancer group
8

Control Group
0

5

33

16
10
Female

15

20

25

30

35

Male

Figure 2. Smoking among female and male colorectal cancer patients and control group.

Family History
The association between the CRC risk in
patients presenting a history of this neoplasia in
first-degree relatives or a family history of CRC
was studied. The risk for developing CRC was
higher in individuals with a family history in
comparison to the ones without (RR=3.6391,
95% CI: 1.0388 to 12.7489). In our study,
11 patients showed a history of CRC in relatives,
among whom three have Familial Adenomatous
Polyposis (Figure 3).

Figure 3. Family history in patients with colorectal
cancer.
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Gender and age
We examined the correlation between sex
and age in our study group, the ratio between
male and female was 1.87 (85 males,
47 females) with an age range between 33 and
87 (mean age 60±2 years). Considering all ages,
males are shown to have a higher chance of
developing CRC than females.
The ratio between older adults (65+) and
young adults (age between 30-65) was 1.17 in
males (46 males over 65, 39 males under 65)
and 1.6 in females (29 females over 65, 18
females under 65). In our study, we have found a
high similarity in incidence rate for CRC
between older (above 65 years of age) and
younger (below 65 years of age) patients.
Cancer localization
In our study of 134 cases of CRC, 84 patients
presented with rectum localization of the
neoplasm, 32 with a left localization, and
16 with a right localization; from the 84 patients
with rectal cancer 55 were male and 29 female
(ratio M/F: 1.89), from the 32 with a left
localization 25 were male and just 7 were female
(ratio M/F: 3.57) and from the 16 patients with a
right localization 10 were female and 6 were
male (ratio F/M: 1.66) (Figure 4).
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Figure 4. Localization of Colorectal Cancer.

Discussions
In the past several years, colorectal cancer
has become a global health crisis, with more and
more new cases being diagnosed each year.
Additionally, CRC has been recently placed
second in mortality worldwide, after lung
cancer. Nowadays, with immunotherapy and
genetic testing [12] knowing how risk factors
impact CRC has a high significance in the
development and treatment of this disease.
In this retrospective cohort study, the
differential associations between risk factors of
colorectal cancer were explored. We did observe
that there is an important association between all
of these factors and the presence of CRC in
patients.
Regarding obesity there is a high risk for the
overall patient cohort in comparison with the
normal group, additionally there is a higher risk
for male compared to female patients.
Based on our literature search, our findings
were in accordance, with the difference that the
risk was higher in both male and female patients
[13,14,15,16,17].
The International Agency for the Research of
Cancer (IARC) concluded that tobacco smoking
is a risk factor for CRC, with a relative risk of
1.18, in patients that are regular smokers,
statement released in 2009 [11], after five years
prior it reported that tobacco smoking cannot be
definitively associated with the development of
CRC [18,19]. In our study, we have found a
substantial risk for CRC in our overall patients
(i.e., a RR of 2).
For these two factors, a possible explanation
for the high risk could be the socio-economic
status.
Some groups of patients present an increased
risk for CRC: patients with intestinal polyps or
inflammatory bowel disease, patients with a
relative affected by FAP, and patients that are
not part of the first two categories but include a
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family history of CRC [14]. In our study group,
we have found both FAP patients (a lower
number of cases), and patients that are not part
of families with an autosomal dominant
colorectal disease. The overall risk for these
patients is high (i.e., a RR of 3.6) compared to
the control group. The risk for female patients
with a family history of CRC was lower than for
male patients, this can be attributed to the larger
number of males in proportion to females that
was enlisted into the CRC group.
Regarding sex and age in CRC, we have
found that males are more prone to develop
CRC, as was also found in our literature search
[20,21], with a lower starting age than females
(33 years for male and 46 for female). Also, we
have found the incidence rate of CRC in young
adults (before 65 years) almost the same as in
old adults (over 65 years) [22].
The majority of tumours (88%) were located
distal to the splenic flexure, with 63% involving
the rectum. Proximal (right colon) cancers were
noted in only 22% of patients.
Our results are different from the literature
search, the number of distal localizations was
higher compared to the proximal localization
[21], and the incidence of rectum cancer was
also higher in our CRC group, also in
discordance with the literature search [23]. Also,
we have found that more females had a proximal
localization of CRC, with males being prone to a
distal or rectal localization, which is in
accordance with literature [20].

Conclusions
Through this paper, we have tried to show the
importance of risk factors in patients with
colorectal cancer depending on their age, sex,
smoking habits, BMI, and genetic inheritance.
All of these factors have presented a
significant correlation with the development of
colorectal cancer, except for cigarette smoking.
In conclusion, there can be a sustained
reduction in colorectal cancer development with
knowing risk factors and screening.
Also, knowledge of the genetic risk assists in
specific investigations, management, and
treatment of those affected by CRC and their
relatives.
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